Abstract
Introduction

40
Compositional grading has a strong impact on the estimation of the initial (before production) 41 hydrocarbon in place and is important for selecting the best reservoir development scenario.
42
In a closed, convection free reservoir, the compositional variations are mainly determined by 43 gravitational segregation (Høier and Whitson, 2001 ). However, other phenomena may affect 44 the compositional grading in real reservoirs (Holt et al., 1983; Whitson and Belery, 1994 ; Khlybov et al., 2015) . They are particularly interesting because they 56 provide, by default, experimental conditions free of convection effect.
57
The need for further advancement in the field motivated the development of a project named 
80
To complement this micro-gravity experiment, various on-ground activities will be carried on.
81
They will consist of: 
(1) represented by N freely jointed tangent spheres and non-bonded interaction between spheres i 138 and j is described by the usual Lennard-Jones 12-6 potential:
where σ ij is the distance at which the potential is equal to zero (the "sphere diameter"), ε ij the 141 potential depth and r ij the distance between spheres i and j. Concerning bonded interaction, 142 two adjacent spheres are connected by a constrained bond of a length equal to σ.
143
To describe the polar compounds, i. 
where p i is the dipole moment of molecule i and Q i the quadrupole moment of molecule i. To simulate a one dimensional gravitational segregation process using MD, the simulation 
192
It is important to note that because the fluid column is heated from below, which corresponds 193 to a Rayleigh-Bénard configuration, the system may be unstable and convection may occur at 
223
Two cases have been studied:
224
-an isothermal case, in which only segregation occurs,
225
-a thermogravitation case in which the system is subject both to the gravity field and a 226 geothermal gradient equals to 0.027 K.m -1 .
227
Using the scheme described previously, MD simulations have been performed for both cases. 
233
As expected, when only the gravity field is active (segregation), C 1 is enriched at the top of 234 the fluid column (Fig 2a) and nC 12 is enriched at the bottom of the fluid column (Fig 2c) .
235
Concerning nC 4 , one can notice a small enrichment (of about 0.001 in mole fraction) at the 236 top of the fluid column (Fig 2b) . The concentration gradients obtained from the 
270
In this respect, we note that in real petroleum reservoirs, since hydrocarbon mixtures are 271 within a porous matrix, permeability impacts the dynamic of the system, e.g. the Rayleigh-
272
Darcy number should be considered instead of the Rayleigh number (Montel et al., 2007) . been observed that the density gradient can be reversed resulting in a higher density at the top 
